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IN THE UNITED STATES PATENT AND TOADEMARK OFFICE 
(Atty Docket No. 106101-161) 



In Re 

Application of: 
Serial Ntimber: 
Filed: 
For: 



Moshe Szyf 

08/652,425 

May 30, 1996 

INHIBirrON OF DNA 
METHYLTRANSFERASE 



Group Art Unit 1635 
Examiner: A. Wang 



Hon. Assistant Commissioner for Patents: 



I Jeffrey M. Besterman, Ph.D., hereby declare as follows: 




(''MethylGene-rM;^^^^^^^ 
acHvities, and publi^L^ ^SetSe^"^^^ professional 
Exhibit A in my declaration^ Trn^" 20 W9?^T k"" '''f ^"^^^^ ^ 

Trademark Office on Februa^ zT^/^ toil!' ""^^ ^"'^ ^^^^^^ 

witK t.e above-referenced paTent 'a'pUciri^e:^^^^^^^ 

AppUcf tion. ' "^'^ ^""'"^ «^ ^ --nti-n disclosed and claimed in the 

ofmet^lated'^^toS^cSo^r.'^^ 

and to reverse the sroZo^^or^e^tT himorigenic state of a cell 

level of methylated cytosine in^nGHT T .1"" ^^^^ P^*^^'^' reduction in the 
of ways, including a .^the levef o7d^^^^^ IT," ^^T^"^^^'^ ''^ ^ ^^^^ 

niRNA expression. As describ^ in ° methyltransferase ("DNA MeTase") 

methylated cvtosine in Cn^^ , the App,,cahon, reduction of the level of 
MeTase res^K the revSat X"t^^^ ^ Sene^clevel inhibitor of DNA 
following paragraphs, reduction S^tirvS^M^^^^^^ .1^ 
genetic-level inhibitor of DNA MeTas^ also .no . f mRNA expression with a 
growth and reduction in tumor mass in human Datien^ ^Jrihibition of tumor 
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fh- ^ A- ^ . descnbed herein were conducted under the supervision of 
me attending physician in accordance with Investigational New Drue ('TND'n 
protocols authorized by myself and MethylGene. 

5. The studies described herein are part of ongoing Phase I Qinical Trials 
Sc^P ' ' """Imo Drug Administfation and the iCrapeu^ 

J't ''^"^ ^^^^^ United States and 

HosD?tal S^n^^'Pr'r? Maryland; Princess Margaret 

r ? Ottawa Regional Cancer Center, Ottawa, Ontario;Ld 
Drmsh Columbia Cancer Agency, Vancouver, British Columbia. 

2'-d»xyrib«yHdine; G equals 2'ie«yribogu.«^; 

wSTdt^' "nkage beKvoen adjoining nucfeoHdes. M<S was suppli^l as a 
UoCrd^ ^1 '° '''''' P'"' '° -"8 Uctose or 200 mg MG98 plus 

a fi.S con«r^aS^r,s ~"!,^«"«'"'«=<1 " 0.9% NaQ solution lo achieve 

of MG98 solua^t^r.'!!!!; 7°''™' °' physiological saline, equivalent M U« volume 
ot MG98 solution .o be added, was removed from a 250 mL 0.9% NaCl injecUon USP 
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bag. An amount of MG98 solution necessary to achieve the targeted dose of MG98 per 
patient was then injected into the bag. 

9. Dosage of MG98 was calculated in mg/m^ of body surface area (BSA). 

10. Patients were infused with the entire contents of a MG98-containing 250 
mL USP bag for 2 hours twice weekly for three weeks (with no infusions every fourth 
week). Each four week period constituted one cycle of treatment. Peripheral blood 
mononuclear cells (PBMCs) were collected from each patient at various time points 
durmg treatment and the level of DNA MeTase mRNA in the PBMCs was quantitated. 

11. The results of these shidies demonstrated that treatment with two hour 
infusions of MG98 resulted in stabiUzation and/or reversal of himor growth in some 
numan cancer patients. 

A. Patient UJOl received two hour infusions of 80 mg/m^ of MG98 twice a 
week for three weeks (with no infusions every fourth week) for six cycles of treatment 

As shown m Fig. 1, the level of DNA MeTase mRNA in patient UJOl's PMBCs 
c,!?!^^ r '^"^^'""^^ diminished during the treatment time. Patient UJOl's cancer 
T nn vl^ ^ "^""^^ treatment. With continued treatment, patient 

UJOl s tumor mass has shown a reducHon in size as determined by CT scan analysis. 

B. J'atientKOOl received two hour infusions of 40 mg/m^ of MG98 twice a 
week for three weeks (with no infusions every fourth week) for seven cycles of 
treatment 

patient KcS?r?BMrfw'' "''^ T*^ ^^^^^^ "^^"r^^ - 

patient KOOl s PBM<^ decreased and remained low with continued treatment. More 

importantly, pahent KOOl's cancer has stabUized for at least 6 months. 

for T ^\ ^ ^^"^'^^ described herein, no major toxicities have been seen thus 
^r Treatment was discontinued in patients where disease progression continued; 
while patients showing stabilization and/or reversal of disease progression are 
continuing to receive treatment 

^ u^^Ju patients who received treatment in the studies 

described herein, ttie patients who showed stabilization and/or reversal of disease 
progression had PBMCs which showed a reduction in the level of DNA MeTase 
mKNA. Thus, tfiere was a positive correlation between an inhibition and/or reversal 
Of tumor growth and a decrease in the level of DNA MeTase mRNA in PBMCs 
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14. Given the results to date of the shidies described herein, MethylGene is 
planning to enter Phase II Clinical Trials of MG98 for the treatment of cancer barring 
any unexpected limiting toxicities. 

15. I hereby further declare that all statements made herein of my own 
knowledge are true and that all statements made on information and belief are 

^^.r^i^, A ^"'^ ^^^^ statements were made with the knowledge 

that willful false statements and the like so made are punishable by fine or 

luch"i*Jfrr.°' ^'^^^'^ Umted states Code and that 

such willful fake statements may jeopardize the vaUdity of the application or any 
patent issuing thereon. wany 

Signed: j //^ . 9^./V^y^ ^^,^ii2^ 
AfMu. iestemfan, Ph.D. 

Dated: ' jhcfi-u^U^ 2-3 , 



Z:\op\do«\„e*yl\10610I.I6IM32declreCPA.wpf.wpd 
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XH THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Atty Docket No, 106101-138 



Serial No.i 08/481,876 
Filed: 7 June 1995 

Inventors: Szyf et al. 

Title: Antisense Oligonu- 
cleotides Having 
An t i - tumor i geni c i ty 
Activity 



Group Art Unit: 1804 
Before the Examiner: 

D. Curtis Hogue, Jr. 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

DECLARATIO N PURSUANT TO 37 C.P.R> 51.132 

Hon, Assistant Commissioner for Patents: 



I, Dr- Moshe Szyf, hereby declare as follows: 

1. I am a named inventor for the above-identified U S 
application, A copy of my Curriculum VxtaG is appended to 

this declaration as Exhibit A, w c^-i 

2. The experiments described in paragraphs 3 and 4 below 
were conducted under ir^ supervision and control. 

3. Yl or H446 cells were plated on a 6 well plate at a 
density of 80,000 cells/well. Antisense oligonucleotide 

?^S^''S°?trJn^J'''^^^^f^^ ""^^^^ sequence 

(about 0*5 to 20 mxcromolar) were added to the cells. The cells 
were slitiilarly treated daily for 7 days. Then, the cells wSe 
^SX^fSn live cells were plated i^^oft agar^ as 

StS^ftS/''?^?^ Shin cell 3: 355-359 (1974). TWo weeks 

a£ter plating, the number of colonies fontted in soft agar were 
nf^o^ ^ visual examination. As shown in Exhibit B, Attached 
hereto, a dose-dependent reduction in the number of colonies was 
observed for the antisense oligonucleotides. ^uxomes was 

tt= T^^* ^f^^^ ^i«=^ (Jackson Labs, Bar 

J^''vi^\r''^ i?^^""^^"* subcutaneously in the flank area with 2 
^/L ^ii-? T^""^^ "^^^ ^^^^""^ injected with 1-5 

™a ^™ S^^- ^^"^ Phosphorothioates complementary to 

DMA MTase codxng seqfuence. This dosing was repeated every two 
days. After one month, the mice were sacrificed and the tumor 
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size was determined. The antisense oligonucleotides caused a 
significant reduction in tumor weight and volume, relative to 
controls treated with a randomized or a reverse euitisense sequence 
(See Exhibit C, panels A-D) . In addition, the activity of DNA 
MTase enzyme was measured in the tvunors and found to be 
significantly reduced relative to randomer treated controls (see 
Exhibit C, panels E and F) . 

5. The results discussed in paragraphs 3 and 4 above 
demonstrate that (1) antisense oligonucleotides con^lementary to 
the DNA MTase coding sequence are capable of inhibiting the 
ability of tumorigenic cells to form tumors and (2) these results 
hold up in generally accepted in vivo models for tumorigenicity 
The soft agar plating approach discussed in paragraph 3 above has 

method of choice for screening compounds for their 
abrlxty to inhibit the tumorigenic potential of many types of 
cancer cells. The mouse model discussed in paragraph 4 above is 
the most widely used animal model for inhibition of tumor growth 
Reference books on tumor biology have called the information 
provided by such animal models "critical to the development of 
cancer therapeutics" and referred to such animal models as "the 
best source of data for the study of tumor biology" (see Exhibit D 
at page 93), In fact, the subcutaneous ly transplanted tumor 
model, as described in paragraph 4 above, has been identified as 
/ *® ^^^^ mouse survival experiment 

(see Exhibit E) Consequently, the transplant syngeneic mouse 
tumor model has been widely used to test a wide variety of anti- 

"T?^^^^^*^^' "^^^^ study tumor biology, a fact that is 

well documented by many recent papers (see abstracts. Exhibit F) 
Cancer researchers would accept these experimental results as 

antisense oligonucleotides complementary to 
the DNA MTase coding sequence are capable of inhibiting 
tumorigenicity in vivo. 

^' scientific literature has come to express 

the view that inhibition of DNA MTase activity can inhibit 
tumorigenesis. A recent news article (Hopkin, The Journal of NIH 
Research 2: 26-28. 1995), quoted a researcher that -It was 
heretical to suggest that DNA methylation was important for 
initiating or causing progression of cancer. But it's becoming 
clear that this really is happening." The same article quoted 
another researcher's question of the ability of inhibition of DNA 
methylation to be directly translated to the treatment of human 
colon cancer on the basis that "The methyltransferase inhibitor 5- 
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aza-dC is too toxic for humans « and all cells reciuire a certain 
level of DNA methylation to regulate normal gene es^ression. But 
if scientists could develop a drug that reduces methylation with 
less- toxic side effects, it would be a coic^letely new way to treat 
cancer." (See Exhibit G) , Another recent article (Laird at al . , 
Cell 81: 197-205, 1995) demonstrated that in a mouse heterozygous 
for the DNA MTase gene, further reduction of DNA MTase activity by 
the inhibitor 5-aza-dC reduced colon polyp formation from an 
average of 113 in a polyp-prone mouse expressing normal levels of 
DNA MTase to 2 in the 5-aza-dC treated heterozygote . (See Exhibit 
H) . Thus, the premise of the above-identified patent application 
that antisense oligonucleotides complementary to the DNA MTase 
coding sequence can inhibit tumor igenicity has subsequently been 
supported by the scientific literature* 

7. The ability of such antisense oligonucleotides to inhibit 
tumorigenesis is also supported by the absence of toxicity when 
these oligonucleotides are administered at concentrations which 
produce an ant i- tumor igenic effect. In the experiment discussed 
In paragraph 4 above, no grossly observable toxic effects were 
found at an intraperitoneal injection concentration of 1-5 mg/kg. 
Moreover, in other experiments using phosphorothioate 
oligonucleotides in mice, no toxicity was observed at 
oligonucleotide concentrations up to 20 mg/kg. The above- 
identified patent application suggests an intravenous injection 
dosage of 1-5 mg oligonucleotide/ kg body weight (see Exan«)le 9, 
lines 12-14). In human safety trials, a 25-mer phosphorothioate 
oligonucleotide has been tolerated at dosages of up to 3.2 mg/kg 
oligonucleotide, with further increasing doses expected to be 
administered. Thus, antisense oligonucleotides complementary to 
the DNA MTase coding sequence provide effective inhibition of DNA 
MTase expression in vivo, without the toxicity associated with 5- 
aza-dC. 

8. It is a routine matter to identify antisense 
oligonucleotides complementary to the DNA MTase gene which have 
etntisense activity. For example, in our studies, we have tested 8 
oligonucleotides con\plementary to the coding sequence for DNA 
MTase and have foxind that 4 of these were active as inhibitors of 
DNA MTase expression. Thus, a molecular biologist would only 
have to carry out limited and routine screening to identify which 
oligonucleotides complementary to the DNA MTase coding sequence 
will inhibit DNA MTase expression. 
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9 . I hereby further declare that all statements made herein 
of my own knowledge are true and that all statements made on 
information and belief are believed to be true and further that 
these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
iit^risonment or both under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issuing thereon. 



Dated: 



Signed: 
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